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Identifying Genetic Markers =
3 “‘ xCGEMS
for Prostate & Breast Cancer R

Genome-Wide Analysis j> Initial Study
Public Health Problem

Prostate (1 in 8 Men)
Breast (1in 9 Women)
Analyze Long-Term Studies
NCI PLCO Study Follow-up #2
Nurses’ Health Study

Follow-up #1

Establish
Fine Mapping % s
Functional Studies

Validate Plausible Variants
Possible Clinical Testing

http://cgems.cancer.gov




CGEMS Prostate Cancer GWS
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Replication Studies in CGEMS Prostate
Cancer GWAS

rs6983267 rs1447295

Predisposing Predisposing
Subjects allele frequency P-value allele frequency P-value

Cases Cont. Cases Cont.
PLCO 1157 1172 0.55 0.49 2.4,10-05 0.14 0.10 9.8x1005
ACS 1151 1150 0.55 0.50 3.2,10-03 0.12 0.08 2.7x10-05
ATBC 896 894 0.57 0.51 1.9x10703 0.21 0.17 2.9x10-02
FPCC 459 455 0.56 0.51 1.2x10-01 0.12 0.07 4.4,10703
HPFS 636 625 0.57 0.51 1.0x10-02 0.13 0.09 2.7,10-03
ALL 4299 4296 0.56 0.50 9.4x10-13 0.15 0.11 1.5x10-14

Estimated Odds Ratios Overall
Heterozygotes 1.26 1.43
Homozygotes 1.58 2.23



Population Attributable Risk of Prostate
Cancer with 8q24 Loci in Caucasians

ALL
ACS
ATBC
FPCC
HPFS
PLCO

Joint PAR PAR rs1447295 PAR rs6983267

0.284
0.255
0.251
0.306
0.249
0.347

r56983267 G: 21%
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*

0.085
0.094
0.052
0.096
0.085
0.086

0.209
0.192
0.157
0.091
0.180
0.276

*Suggests that both
SNPs contribute
substantially to the
population burden of
prostate cancer.
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Discovery of Novel SNPs with Complete
Sequence Analysis of 85 Individuals over 135 kb of 8g24
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Completion per locus > 50% (n = 903) is ~94%
Overall concordance with known data is 99.4%
HapMap = 99.3%, GWAS=99.43%

40 PLCO Cases/40 cases + 5 HapMap CEU
454 Long Range Ta rgeted chromosome 8 from 128473000 to 128609802
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rs1447295

rs6983267
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454 Sequence Analys

135 kb

60 PLCO + 6 CEU



General Strategy for Prostate GWAS

Initial Study
1150 cases/1150 controls —— 540,000 Tag SNPs PLCO

Follow-up Study #1 ACS/ATBC/
3900 cases/ 3900 controls - HPFS/FrCC/
PHS
Follow-up Study #2 at least 7.600 MEC/EPIC/
> ]
5500 cases/ 5500 controls SNPs JHU/SwCaP
Fine Mapping » 1015
loci

Genotype, Haplotype, Sequence

Determine Causal Variant(s)




Results of Replication #1

QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.



Region
8924 (loc1)
10911
8924 (loc2)
17q21
11913
10926
p15

[ assoclated loci

p-value

6.7 10-16
8.7 10-14
4.7 1013
1.5 10710
4.1 1010
1.7 1077

3.2 1077

Risk
Allele
Freq.

0.1
0.38
0.50
0.52
0.50
0.25
0.76

Odds ratios

Heterozygotes

1.49 (134-1.64)
1.20 (1.10-1.31)
1.13 (1.02-1.26)
1.25 (1.13-1.34)
1.18 (1.08-1.28)

1.14 (0.94-1.38)

1.18 (1.07-1.31)

Homozygotes

1.83 (1.32-2.53)
1.61 (1.42-1.81)
1.46 (1.30-1.64)
1.47 (131-1.65)
1.48 (1.27-1.74)
1.40 (1.16-1.69)
1.54 (137-1.73)



CGEMS Prostate Scan: Follow-up #1

Table 1. Resufitanthepooledrichotmousassociatioanalysief2,10%ndiidualsvithnonaggressive prdsteancer,
2,651aggressive prdseaner casesandS,133controls.

Nonaiigw Vs Aggressi® vs. control Inital GWAS
) - HET OR| HOMOR | HET OR] HOMOR

Regor | CHR  LOC X P OF%CI) | OF%6CID) | 9F6CD) | OF%Cr) | 2 P
141 186 166 %

sg4 | 8 | amsserss | 9208 | 307B19 | (oAl 50 0 | s | 116 | 112604
079 064 078 066

8d | 8 | 1T S8 6BEL2 | 50000y | (055.074) | (069:087) | (057-075) | 00 | 3PEM
07 066 085 07

HNFIE 17 | 3372183 | 4297 | 98810 | (e | 20| oreo0s) | osposs | 384 | S21B0S
124 166 116 157

MSMB 107] SRS ] 6285 | BEL | 1 10130) | (142-1.95) | (104129) | (136:1.81) | 242 | 002
078 065 091 071

ta3 | 11| 6ss2 | 4670 | 17650 | T 008 s | osasy | 289 | 0004
120 163 G 146

crerz| 10 | 1esss2 | 312 | 170807 | Al o | osiae | oz | 319 | 4PEO
074 071 089 084

IAZFL| 7| 27HR3 | 3176 | 214806 | e | oo | ososs) | ogitos | 24407 | 0082

Thomas et al Nature Genetics in press




Resultéromthepooledtrichotomomassociaticanalysis

Looking deeper into the Replication:

Promises of more loci?

Nonaggressé vs. contol Aggressites control Initial GWAS
e o | I tocws [am] o | ¥ | | GEoh | BN | o ot | | g
rs422382 (0‘_\12) 824 8 1288655 | 89.13 | 3.0E19 (1.;52.35) (1_(1);*_33)) (1_‘1}'6?.585) (1.2'23;?9) 116 1.1204
683267 (0_G53) 824 8 12882487 | 57.98 | 6.5&12 (0.(7’1'_?(?%) (o.glsgf}n) (Olggt.s&) (0.(5";{6).65) 300 3.9204
rs480796 (0‘_\5 5 HNFIB | 17 3312153 | 52.14 | 9.5&10 (0_%_2&) (0_2'7[6)_65) (0.3'5).5@ (0_(6"]5.1&) 384 5.2104
rs189394 (0T40) MSMB | 10 51205 | 62.83 | 7.3E13 (1.(1)'8?5) (1.411'1?11) (1.(1);;.63)) (1.;'751’?8) 243 0.042
rs189649 (0.G52) 11q13 | 11 6875243 | 47.58 | 17609 (0_%?&) (o.gé6).szs) (0.(8)691?(2) (0.(6"]5.1&) 2,439 0.004
rs4%2416 (0_C27) ZRABL/ TP 10 | 1266682 | 35.07 | 1.7€07 (1_(1);&_62) (1_;'3?5) (1.(1)'61.73)) (1.;';1}.613) 319 4.09D4
rs1886%57 (0.G77) JAZF1 7 2778803 | 33.39 | 2.1406 (0_2%_58) (o.glg?&) (o.g'ef)?@) (0.(6)'7?15) 24,47 0.042
rs127128 (0.C3 " 10923 | 10 8935203 | 30.84 | 1.0E05 (0_;;;?2) (o.géglf}n) (o.gﬁf)m) (1_(1);;?5)) 59,52 0.106
rs4%1199 (0‘.\16) CPNE3, CG| 8 8768060 | 30.25 | 1.2605 (1.(1)'51%) (1.;5.:3{.35) (0.2'7??1)) (1.;37;:6) 7,464 0.012
rs4B2726 (0‘.‘18) CDH13 | 16 8128834 | 27.95 | 2.5@05 (0.3'591.6(7) (o.flaisﬁm) (0.2'29{.203) (1.41{333) 25,62 0.044
rs402111 (0‘.‘11) 116 15 7936194 | 27.75 | 11E05 (0.3'9?.103) (0.2191?3) (0.2'591.71)) (15'51.11)) 10,55 0.018
rs682080 (0.G69) 8p21 8 2068361 | 27.55 | 2.2&05 (0.;'5?.63) (o.gég.szs) (0_;'92?]1) (O_gg_lg,) 17,10 0.031




Heterogeneity in Signal:
BCAC & CGEMS (NHS)

BCAC*- best hits CGEMS
BEST IN
TYPED IN| 100kb RANK IN
SNP GENE CHR| CGEMS?| REGION P SCAN
rs1219648 |FGFR2 10 | 2.00E-06 1
rs889312 |MAP3K1 5 no rs726501 | 0.012 6,340
rs3817198 |[LSP1 11 0.51 - - 269,442
rs2107425 [H19 11 no rs217228 | 0.030 14,344
rs13281615 8 no rs10098985§ 0.017 12,048
rs981782 5 no rs4866929| 7.30E-05 33
rs30099 5 0.88 - - 462,781
rs4666451 2 no rs12710697 0.046 | 24,741
rs3803662 |TNRC9/LOC643714| 16 0.05 - - 27.025

Easton Nature 2007
3 Stage Design
>28,000 cases/26,000 controls

http://cgems.cancer.gov
1145 cases/1142 controls




General Strateqgy for Pancreatic Cancer
GWAS

Initial Study in PanScan | 540,000 Tag SNPs
2000 cases/2000 controls ’

Follow-up Study #1
2000 cases/ 2000 controls

> ??7?? SNPs

Follow-up StUdy #2 . 10-30 SNPs
2000 cases/ 2000 controls

yoeouaddy |enpuaiaiiq
:suoibay dep aui4

10 £5
loci

Fine Mapping >




GWAS at DCEG/NCI
Initial Follow-up

Breast Cancer
CGEMS

ER-negative BPC3
Prostate Cancer

Breast Cancer
Prostate Cancer

Pancreatic Cancer CGEMS
Advanced Cancer BPC3
Bladder Cancer Bladder Cancer
Lung Cancer
Lllllg Cancer Pancreatic Cancer

Colorectal Cancer
Kidney Cancer
Non-Hodgkin Lymphoma

Ovarian Cancer



%&;CGEMS

Cancer Genetic Markers of Susceptibility

Display of ‘Pre-computed Analyses”
Request for Access to Raw Genotype
Data
Results of Papers
Materials/Methods as per Nature 2007

New Tools ,}
http.//cgems.cancer.gov mﬁt




CGEMS: caBIG Posting
Pre-Computed Analysis

Cancer Institute .5. National Institu f Health | w

S CGEMS - e
. Cancer Genetlc Markers of Susceptibility ) ; S % .

% S etamen shGenetc Pre-computed Analysis
e e No Restrictions

Nationa

Home Browse Data | Bulk Data Download | Feedback

Raw Genotype
Case/control
Age (in 5 yrs)
3 Family Hx (+/-)
oo enomoemsy | Registered Access
SF424
Data Use Certificate

This is the home page of the Cancer Genetic Markers of Susceptibility
(CGEMS) data access. The following links provide information on the
project and background. The CGEMS study design uses cases and controls
drawn from well designed epidemiclogical studies of prostate and breast
cancer. DN& from these subjects is being used to generate genotypes to
perform a Genome-Wide Association Study (GWAS) on over 500,000
genetic variants to determine their role in cancer susceptibility.

CGEMS Prostate Scan Phase 1

A GWAS has been conducted in a large, national study in the U.S.A., the
Prostate, Lung, Colorectal, and Owvary study (PLCO). The analysis includes Click the guestion mark |con for
1,177 subjects who developed prostate cancer during the observational ;gﬁﬁ:ﬁfﬁnmwe help throughout the
period and 1,105 individuals who did not develop prostate cancer during i3

the same time period. The prostate scan is being conducted in two parts,
Phase 1A and Phase 1B

The data generated from these scans can be accessed through this portal.

The first posting includes data from Phase 1A of the prostate cancer scan
and includes:

= Association test results for over 300,000 SNPs

= Freguency and descriptive statistics on these SNPs

=« Individual phenotypic and genotypic data for the study participants
and control samples. Mote that these data can only be made
available to eligible investigators after a registration process (link).

The results of Phase 1B will be available in February 2007.

http://cgems.cancer.gov/data
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Cancer Genetic Markers of Susceptibility

1.5, National Institutes of Health | www.cancer.gov

OrFICE OF

CaMCocER

Diviston of Cancer
Epidemiology

Genomicm  and Genetics

CGEMS SMNP Association Finding Report

o About
< Browse Data
o Bulk Data Download

o Feedback

THFRSF4 Cab43

| Login
Study: CGEMS Prostate Scan 1
SHP Association Finding Report - (38 findings)
Physical ; : Whole
dbSMNP ID [Chromosome | Position nsé‘;ﬂ:?d AE:II:{:';S p-value | Genome
(bp) Rank
re2803291 1 1924487 kIlan1751 SCcare 090626 | 273931
test
redo4a8592 1 1833196 GMB1 score (0042421 12776
test
rsho03793 ), 1590522 H5PC182 score (0475174 | 143777
test
reha75798 1 1216520 BaGALTa SCcare 0.98977 | 298748
Cab45 test
LOC3BE581
rsh681938 1 1813382 GMB1 score (0200469 60571
test
rs11721 k 1192554 B3GALTE scare (0951451 287492
THFRESF18 test



e

Yy CGEMS SNP Association Finding Report

Al A A | | [ | | + | A https://caintegrator.nci.nih.gov/cgems/searchAssociations.do ~Qr C

[T1 VivalaVoce Apple .Mac Amazon eBay Yahoo! News~

{%’n‘lﬁ National Cancer Institute

SCGEMS e .

Cancer Epidemiclogy
Cancer Genetlc Markers of Susceptibllity - . Genomics  and Genetics

Association Tests

8 24 Welcome | Browse Data | Bulk Data Download | Support . C C
q Study: CGEMS Prostate Cancer WGAS Phase 1A (?)

S 1 A SNP Association Finding Report - (19 results)
Physical Position Associated Whole Genome
ca n dbSNP ID (Chromosome (bp) BaaE Analysis Name p-value Rank
rs12334555 |8 128523110 ng'r":?::tﬂens'“ sampling:: Adjusted 0.025361| 7583
~300,000 SNPs i
y rs7012462 |8 128526672 ieisetie 0.61895 |187681
i incldence density sampling, Adjusted
rs4B71751 |B 128527826 kit 0.565441 (172475
Incldence density sampling, Adjusted
rse470517 (B 128529586 e 0.353344| 106901
[s7E41278 |8 128530060 ]Src‘;'ieggftdens'“ sl Al it 0.753514|228045
[s7841264 |8 126535596 Jien s ensity sAMminG CAREEY. 0.y aness
. Incldence density sampling, Adjusted
151447263 |8 128541502 Sloabis: 0.026153| 7829
Incldence density sampling, Adjusted
15921146 |8 1268544367 At 0.109914|33365
rs4871753 |B 128551824 ng'geggstﬂens't"’ ssmpling,. it ad 0.085611| 21001
Incidence density sampling, Adjusted "
[s1447355 |8 128554220 st 4.166-4 [145
ot Incldence density sampling, Adjusted :
[s5257758 |8 128555770 b 0.572835( 173461
[SEGB5504 |8 128565958 ntifence censinesartplng dlsted 0.281571|85131
G score test 5
1512155672 |8 128576206 LL‘E'&T;;”E"S"W SEREIR AR R 0.282398| 85399
[s1562432 |8 128576764 ;ZE';E?:;&M'W =ty adh et 0.285649 | 86401
. Incldence density sampling, Adjusted .
rs4242387 |8 128586755 Sholist S.6E-5 |38
Incidence density sampling, Adjusted
. ; 7
http://cgems.cancer.gov D |5 e score te Sl
q Vai Ia b Ie 1 0 /0 6 rs7B37688 |B 128608542 ng'r":?::tﬂens'“ sampling, Adjusted 3.8E-5 (19
Incldence density sampling, Adjusted
156991550 |8 1268614565 hietin 0.106728(32421
rs4407842 |8 128619305 ;‘;';T:;”E”S'W sampling: Aidheted 0.854811|258529
powwered by

=Lglm = =Ty — L] =

h—



Admixture coefficient in PLCO samples:

Monitoring Population Structure
Asia

O control

A case

Africa Europe



Selection of a set of SNPs for population stratification

AFFYMETRIX 500K

Remove SNPs with call rate
< 90% in either lllumina or 50 374 SNP
Affymetrix

Remove untyped or >
monomorphic SNPs
in YRI or (JPT+CHB)

Remove SNPs with P-values 40 829 SNP
for HW proportion < 0.01 Y,
Select a set of SNPs with
pairwise r2 < 10°3 These SNPs are expected to
provide reliable
10 095 SNPs genotypes and will be included
in the SNP set typed in most
When ancestral populations known GWAS.

optimization possible :
Pfaff et al. Genetic Epi 26:305-315(2004)



PCA on all Studies.
1st and 2nd PC

e —

— o
US and France Finland
0.15 0.15
1st PC
0.1 0.1
0.05 0.05
0 0-
-0.05 -0.05
-0.1 1 -0.14
| | | | | | | | | |
-0.05 0 0.05 0.1 0.15 -0.05 0 0.05 0.1 0.15
2nd PC 2nd PC

Blue = control

Yellow = non-aggressive
Red = aggressive
Green = other studies



CGEMS Data Portal

National Cancer Insti

3 CANCER
FACILITY GENOMICS

Epidemialogy
wnd Genetics

"‘.“.;s;;\ CG EMS/data portal G e e

Cancer Genetic Markers of Susceptibility

About CGEMS Data Browse Data Bulk Data Downloads Cite Data Data Access

Browse Data:

Select a Study: Q

CGEMS Breast Cancer WGAS (lllumina 550K) LY

CGEMS Prostate Cancer Follow-up scan 1

CGEMS Prostate Cancer WGAS (lllumina 317K and 240K)

Select a Version:

‘ Version 1.0 -

Study Description:

The first prostate follow-up scan of The Cancer Genetic Markers of Susceptibility
(CGEMS) study,which is being conducted to test markers identified as promising in
the genome wide scan stage

Select a Dataset:
(@) Association Finding
& Population Frequency
() Subjects Data (login required)

| Reset I | Submit I

powered by

iNeaegr OO

Home | Text-Only Version | Contact Us | Policies | Accessibility | Site Map

M - FIRST




CGEMS Prostate Follow-up 1 Associati
Analysis Result Example

stitute

of Camcer
b o logy
ancer Genetic Markers of Suscaeptib G EMNO n.u el Gemnetics

About CGEMS Data Browse Data Bulk Data Downloads Cite Data Data Access

Study: CGEMS Prostate Cancer Follow-up scan 1 Version: Version 1.0 @

SMNP Association Finding Report — (10 results)
Save Results [EY

wWhole
Genome
Ramnl W

Estimated Odds Ratios Estimated Odds Ratios
OoR1L oR2

Associated

dbSNP ID |[Chromosome
Genes

Analysis Name

Heterozygote | Homozygote |Heterozygote [Homozygote
Risk Risk Risk Risk

Aggressive and
non-aggressive
wersus control
(trichotomous),
genotype-specific [3.065E-
effect model, 19
adjusted, ALL
(ACS, HPFS,
FPCC, ATBC,
PLCO)

Mggressive and
non-aggressive
wversus control
(trichotomous),
genotype-specific [1.127E-
effect model, 18
adjusted, ALL
(ACS, HPFS,
FPCC, ATBC,
PLCO)

MAggressive and
non-aggressive
wversus control
{trichotomous),
genotype-specific |[1.362E-
effect model, 17
adjusted, ALL
(ACS, HPFS,
FPCC, ATBC,
PLCO)

Aggressive and
non-aggressive
wersus control

(g:ir::‘;‘tc\"fp‘f’eri‘sc’p“':gihc A eaaTE 1.3096 1.8902 1.6136 2.3649
= a (1.1509- (1.2818- (1.a318- (1.6043-

effect model, 17
adjusted, ALL 1.4902) 2.7875) i.8186) 3. as861)

(ACS, HPFS,
FPCC, ATBC,
PLCO)

Aggressive and
non-aggressive
wersus control
(trichotomous),
genotype-specific | B.69E-
effect model, 16
adjusted, ALL
(ACS, HPFS,
FPCC, ATBC,
PLCO)

1.406 1.8572 1.6588 2.2226
1 (1.2367- (1.2688- (1. 4721- (1.5135-
i.5a85) 2.7183) i.8691) 3.2639)

TsS2242382 8 128586755

1.3896 1.8003 1.6561 2.194a9
=1 (1.2216- (1.2314- (1. 4693 (1.4963-
1.5805) 2.6319) 1i.8665) 3.2198)

sS4 35384 £=3 128587736

1.3446 1,911 1.6073 2.a4448
rsia4a472905 |8 128554220 . -
i.5287) 2.8283) i.8101) 3.6107)

Is7837688 8 128608542

1.3032 1.8985 1.5321 z. 1921
s (1.1501- (1.3481- (1.3652- (1.5495-
1.a768) 2.6736) 1.7193) 3.1013)

rs1 1988857 18 128601055




CGEMS Data Access Request:

Data Access Committee
9 Voting Federal Employees
2 External Study Pls
3 Support

Biweekly Meeting

Requires Unanimous Vote

As of 1/24/08:

34 Requests Received
29 Requests Approved with User Accounts Issued




Data Access Request/SF424 -

Requirements:

One Pl for One Institution
One Signing Official per Institution

Data can not be shared between
Institutions

Strict Security Requirements

Compliant with the Trans-NIH
GWAS Policy

2 DATE SUBMITTED Applicant idenifier
APPLICATION FOR FEDERAL ASSISTANCE [ ]
SF 424 (R&R) 3 DATE RECEIVED BY STATE ‘State Appil cation | de rifier
1. TYPE OF SUBMISSION !d.!nhrd ||l l
e hlj G-ond’dnlummwm | |
5. APPLICANT INFORMATION * Organizationsl DUNS: | D4 _670-5849 |
“Logatbame: | Looney Tunes University |
et [Gonetics PP [ Genetic Quackery |
* Sreatt: 2y [Ema3or ]
“cry: |£stin | ]*@me [ qp ["2¢Cods [230877

* Comrery

Pmmnnmm-d o masters. imvoling this application
* Firgt M- Mickde Mame: * Last hama: Sasfoc

Mr. |[Daffy Il D. [ Duck [Ph.D ]
[ S55-555-5565 | [ 223-222-2223 fmak | lgughs@silly.edu

6. EMPLOYER IDENTIFICATION (EIN) ar (TIN): 7.* TYPE OF APPLICANT:

[ | |
8.4 TYPE OF APPLICATION: [ Mew Ot e

Sl Busineas Ompasization Typs

[ Remtmsson [7] Renewat [ Contruston [ Revison L] Women Cwmed [] Sty and Economically Dadvantaged
¥ Fwaion, mark appepriate bowies). 4 *NAME OF FEDERAL AGENCY:
[ & rareass awamd [ B Decrease Awand  [] €. Incresss Demdon | |
I ©- Owcomne Domtion. ] E- Ofhar focih | ] [ 19-cATALOG OF FEDE RAL DOMESTIC ASSISTANGE NUMEBER:
* i this. appliication being submitted 10 other agencies?  T*3[] Na[] [ ]
'M-lr.-u»q.u-?l | e | I

11.* DESCRIP TVE TITLE OF APPLICANTS PROJECT:
[Rele of genetic variation in Cartoon Structure |

12 * ARE AS AFFECTED BY PROJECT joitios, countios, siatas, oio|

13 PROPOSED PROJECT: 14 CONGRESSIONAL DISTRICTS OF:
* Seart Date * Ending Date a * Applcant b *Projed

15 PROJECT DIRECTOR/PRINCIPAL INVESTIGATOR CONTACT INFORMATION
Prafixc * First Wamec Midde hName: * Lant Mamec Suffior.

M. [ Daffy [ o- [ Duck [ PE.0]
PositonTée [Principal Investigator|OpwizsonMeme [Looney Tunes University ]
Oeparzmere [Genetice | oedsiore [Genetic Quackery ]

*sweett:  [1234 ATCG Way Jormet 2 [Fm 101 |

“ct [ Lostin Jomrty [ [ swec [MD  J2Pcode [ 20877

* Courtry USA

“PhoneMmber [ G55-E55-E555 |actember [ 222-222-2222  |*mat | laughsmsilly.edu |

CME Bumber- 4040-0001
Expiration Dater 04/302008




SF424 FOR CGEMS

SUBMIT BY
Mail
Fax
PDF by email

Single request per disease site

Project Summary

Project Title:

National Cancer Institute
Cancer Genetic Markers of Susceptibility
Data Access Request Form

Appendix 1: Project Summary and Statement of Entent

Name of CGEMS data set being requested (Separate requests should be made for each study):

l:l Breast Cancer (NHS) l:l Prostate Cancer (PLCO)

Please enter the required Statement of Intent in the area below:

It should be a brief description of the proposed h suitable for dissemination to the public and may
include a statement of ohjectives and methods to be employed. This summary must not inchude any proprietary/
confidential information. Please limit the summary to <= 200 type-written words.




CGEMS DUC- Required Signature

Cancer Genetic Markers of Susceptibility

The Principal Investigator and this Institution make the following assurances:

The CGEMS dataset will be used solely in connection with the research intent.

The Institution has considered any participant protection issues and agrees that the research can go
forward.

No efforts will be made to attempt to identify the participants and their relatives in this Research.

There will be no transfer of restricted CGEMS data to any other investigators/institutions (except
research assistants, students, post-doctoral fellows, etc., who answer directly to the Pl and are bound by
this DUC).

To prevent accidental transfer of restricted CGEMS data, adequate security controls (e.g. no network
accessibility, secure lap tops and mass storage devices) are in place.

To immediately any reportable events to the CGEMS DAC in writing: unintentional identification of
research participant; unauthorized release of data; accidental compromise of data security.

To respect the pre-competitive nature of CGEMS datasets in considering claims of intellectual property
derived from use of these data and to adhere to the tenets of NIH’s Best Practices for the Licensing of
Genomic Inventions.

To report publications on an annual basis.

To acknowledge the CGEMS dataset in any publication or presentation resulting from the use of the
dataset.

By entering name and date, and submitting this form, | certify agreement to the terms and conditions
specified in the Data Use Certification.

Requesting Investigator

Name: Title:
Signature: Date:
Requesting Institution

Institutional Signing Official.

Name: Title:
Signature: Date:




GLU:
Genetics Library Utilities

*GLU provides command-line tools for

—the management of large amounts of SNP genotype
data

—check genotype quality

—test for association between SNP markers and
phenotypes

*Designed for large scale GWAS
*Ample for smaller data sets

*TagMan to mid-size genotyping (Illumina OPA)
http://cgf.nci.nih.gov




GLU: Library

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

*Scalable genotype data storage and management

‘Manage a trillion genotypes (10'%)
—One hundred thousand samples (10°)
~Ten million of genotypes (107)

*Queries on data and metadata
*Transformations
*Import
*Export
http://cgf.nci.nih.gov




GLU:Utilities

*Data conversion

*Data management
*Genotype quality control
*Association testing

*Tag SNP selection

Genomic metadata

http://cgf.nci.nih.gov
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Follow-up to GWAS Discove nes*_" —
Just the beginning... 'a*:»\CGEMS

Markers of 5

Fine Mapping of Notable Regions
Genotyping & Sequencing
Bio-informatics

Analysis of Population Genetics
Functional Determination of Causal Variant(s)

Exploration of Pathways

Etiology
Drug Targets

Design Issues for Clinical Evaluation

Population-based studies
Sequence of Clinical Studies

Validation of Clinical Use



CGEMS Data Use Certification (DUC)

c Markers of Susceptibility

Articulates the investigator's agreement to the
conditions for responsible use of the CGEMS datasets

» Terms of the Data Access Agreement:

-Requesting Investigator
-Research Use

-Non-ldentification
-Non-Transferability

-Intellectual Property

-Publication

-Research Use Reporting
-Dissemination of Research Results and
Acknowledgements
-Non-Endorsement Indemnification
-Termination and Violations




